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 AN INDIRECT TEST FOR THE SPECIFICATION OF
 EXPECTATION REGIMES
 Peter Orazem and John Miranowski *
 Abstract-This paper develops an empirical strategy for testing
 competing hypotheses of expectation regimes when direct mea-
 sures of expectations are unavailable. The procedure takes as
 given an assumed structural relationship between expected
 values of exogenous variables and a given decision variable. By
 imposing different expectation regimes on this model, we ob-
 tain an artificial nesting of the hypothesized regimes which
 allows us to test whether any specification dominates. This
 methodology is extended to multiple equation applications
 with any number of hypothesized expectation regimes. The
 tests are illustrated using a model of the response of county-level
 farm acreage allocation to expected commodity prices.
 FOLLOWING the innovations in economic
 rtheory using rational expectations, economists
 have devoted increasing attention to the develop-
 ment of econometric models that are compatible
 with the rational hypothesis. A critical element of
 these models is the specification of the rational
 expectations regime. Typically, a rational forecast
 of future exogenous variables is assumed to be an
 optimal projection based on all currently available
 information. Such a specification, while em-
 pirically convenient, implicitly assumes that infor-
 mation is costless to obtain and process. On the
 other hand, if information is costly to obtain, then
 this optimal projection may not be the best ap-
 proximation to the true rational expectation re-
 gime. In fact, in the absence of a measure of the
 cost of processing information, any number of
 expectation regimes could potentially reflect the
 true regime.
 This paper explores the possibility of deriving
 inferences regarding the true expectation regime
 indirectly through observations of behavioral re-
 sponses to anticipated exogenous price shocks. We
 derive a model in which an agent's decisions de-
 pend, in part, on expected future prices. By impos-
 ing various price expectation regimes on the model,
 we derive empirically distinct models explaining
 the same decision variable. These models are not
 nested and thus are not subject to classical hy-
 pothesis testing. However, by artificially nesting
 these expectation regimes we are able to determine
 if any hypothesized expectation regime dominates
 all other specifications.
 Rational behavior is most likely to be dis-
 covered in competitive markets. Agents who make
 poor decisions because of poor forecasts will not
 be able to compete in the market. Conversely,
 agents who consistently make enlightened deci-
 sions due to optimal cost-effective forecasts should
 prosper. In more concentrated markets, there is
 presumably less competitive pressure forcing
 agents to optimize their price forecasts. We there-
 fore propose to test for expectation regimes in a
 competitive market.
 Our selected competitive market is agriculture.
 Agriculture is particularly well suited to this study
 because many agents are producing homogeneous
 products over an extended period of time. There
 are only a finite number of products from which
 to choose. Each period the agents choose how
 much land to devote to the production of each
 product based on common information regarding
 commodity prices. Furthermore, choices of pro-
 duction in one period affect production in subse-
 quent periods, so that choices must be made on
 the basis of expected future prices as well as
 current prices.
 In section I, we review the problem of specify-
 ing expectation regimes. Next, we propose an em-
 pirical strategy for testing alternative expectation
 regimes against each other. We then introduce a
 simple model of acreage allocation which easily
 accommodates alternative expectation regimes in
 section III. In section IV we discuss the data and
 results. The final section presents some conclu-
 sions and suggestions for future research.
 I. An Econometric Strategy for Testing
 Expectation Regimes
 Let y, be a vector of endogenous variables, W,
 be a vector of exogenous variables known at time
 t, and Xf+1 be a vector containing an agent's
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 604 THE REVIEW OF ECONOMICS AND STATISTICS
 expectations of future values of a vector X,+,,
 conditional on information available at time t.
 Agents are assumed to make choices concerning
 y,, given W, and X,,1. We can write this relation-
 ship as
 y, = /3 W, + yX,+ 1 + e, (la)
 t+1 =E(Xt+ lQ (lb)
 where ,B and y are reduced form coefficients repre-
 senting possibly nonlinear functions of structural
 parameters, E is the expectation operator and Ot2
 is the information set available at time t. To
 estimate (la-b), it is necessary to specify Xte+l
 empirically. This involves approximating both the
 agent's information set and the mechanism gener-
 ating future expectations from this information
 set. Typically, economists have taken Xte+l to be
 the fitted values of a regression of the form
 X+= z, + ut (2)
 where 8 is a matrix of parameters and Zt is a
 vector of variables known at time t that are as-
 sumed to help predict future values of X. The
 selection of the elements of Zt is, by necessity,
 arbitrary. The received wisdom has been to in-
 clude all possible information, even if there is no
 strong economic argument for its inclusion or if
 the information does not add significantly to the
 explanation of xt.2 The reason is that the exclu-
 sion of relevant variables will violate the efficient
 markets condition (EMC), E(Xt+1 - 3Ztlgt) = 0.
 This condition implies that estimation errors in
 forecasting Xt+1 must be uncorrelated with infor-
 mation available at time t. EMC holds if agents
 are rational and information is costless to obtain
 and process since agents should then incorporate
 all current information in making their predictions
 of the future. If the specification of Zt violates
 EMC, then serially correlated errors will be intro-
 duced into the estimation of (la), rendering tests
 of the rational expectations hypothesis invalid.
 However, even if extraneous information is added
 to the model, the test statistics will remain
 asymptotically correct although the power of the
 test would diminish.3
 On the other hand, if information is costly to
 obtain and process relative to the expected return
 as Grossman and Stiglitz (1976) have argued, then
 rational agents will not use all the available infor-
 mation to forecast X,+1. This implies that any
 number of expectation regimes may be compatible
 with rationality in a given market. In particular, it
 is conceivable that rational agents will select an
 expectation regime that violates EMC. Thus, an
 expectation regime cannot be deemed "rational"
 without knowledge of the costs of and returns to
 utilizing the regime. If the true expectation regime
 violates EMC, tests of rationality as outlined above
 are invalidated. Furthermore, a strategy of adding
 additional information to Z, introduces measure-
 ment error in the specification of X,11. Thus,
 erring on the side of adding too much information
 to Z, to insure that EMC is satisfied may cause
 inconsistent estimates of the behavioral model (la).
 Given that a whole menu of expectation regimes
 can be legitimately claimed to represent the actual
 market regime, the question of selecting the " true"
 specification of Xf, 1 remains, given that Xe, 1 is
 unobservable. We propose that the selection of an
 expectation regime be treated as a model specifica-
 tion test. Several economists have recently been
 exploring procedures for testing the "truth" of a
 regression model when there are competing hy-
 potheses which are not nested within the regres-
 sion model.4 These methods appear to be ideally
 suited to inferring the "true" expectation regime
 in the face of alternative expectation hypotheses.
 Let X,e+1 be a hypothesized vector of expecta-
 tions corresponding to the actual vector of expec-
 tations, X,e+. In general, X,1 will estimate Xel
 with error. Thus, if vt is the measurement error,
 += _ - v,. (3)
 When we attempt to estimate (la) by imposing (3),
 we obtain
 yt= /8W + yX,+11 + (et - yvt). (4)
 Let ,B and - be the estimates of ,B and y, respec-
 tively. As is widely known, the estimates f8 and y
 will not converge to the true f and y in the limit
 provided that the covariance matrix of vt is non-
 zero. Furthermore, except in the case of a single
 'This suggestion may be found in Mishkin (1983), p. 21.
 2 This procedure was discussed by Hoffman and
 Schlagenhauf (1983).
 3In other words, the likelihood of accepting the null hypothe-
 sis of rationality in the event that the hypothesis is actually
 false would increase.
 4See, for example, Davidson and MacKinnon (1981),
 MacKinnon, White and Davidson (1983), and Smith and
 Maddala (1983).
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 regressor, the direction of bias may not be estab-
 lished. Under the assumed hypothesis that the
 structural model is correct, (4) offers one possible
 test of our assumed expectations regime. If ,B and
 y are known, we can jointly test if 3 = /8 and
 y= -y. Failure to reject these conditions can be
 taken as acceptance of the assumed expectation
 regime. Unfortunately, rarely if ever will exact
 priors on ,B and y be available. Therefore this test
 is not likely to be of much value.
 A second strategy proves to be much more
 practical. Suppose we wish to test the truth of the
 hypothesis
 H1 * , t=+ 1 = x e _
 We cannot test this hypothesis directly since Xte+1
 is not observed. However, suppose economic the-
 ory reveals a model structure which relates some
 observable variable, Yt, to Xt+1. Under the as-
 sumed truth of the theoretical model structure, our
 null hypothesis may be rewritten as
 H1: yt= .8Wt + ylXl,+1 + e1 ,. (5)
 Suppose that economic theory suggests an alter-
 native hypothesis about the expectation regime,
 X2 t + Once again, imposing the assumed true
 model structure, we can write our alternative hy-
 pothesis as'
 H2: yt = /2 + Y2X2et+l + e2, t (6)
 Because H1 and H2 are not nested, we cannot use
 classical tests to ascertain the validity of H1. We
 can, however, establish an artificial nesting proce-
 dure which allows us to infer the truth of H1. As
 Davidson and McKinnon (1981) have shown, we
 can consider the regression6
 = (1 _ a)(3lWt + ylXet+l)
 2+ e 2x2,t1) + et (7)
 where /2 and -2 are the maximum likelihood
 estimates obtained from (6).? If a is significantly
 different from zero, we reject Xf ,+-. Davidson
 and McKinnon have demonstrated that a can be
 validly tested with an asymptotic t-test or a likeli-
 hood test. These tests are conditional on the truth
 of Hl, so we cannot infer the truth of H2 from a.
 However, we can reverse the process if we treat
 H2 as the null and H, as the alternative hypothe-
 sis, estimate the appropriate regression analogous
 to (7), and then test for the acceptance or rejection
 of H2. We may therefore accept both expectation
 regimes, reject both regimes, or accept one and
 reject the other.
 The procedure is easily extended to multiple-
 equation models. One simply imposes the expecta-
 tion regimes in each equation and then tests jointly
 for the restriction that the a's in each equation are
 zero. The procedure can also be easily extended to
 multiple hypotheses of the true expectation re-
 gime. Suppose we have m possible expectation
 regimes, X1et+f through Xme,,+,. Treating X1 e+
 as the null we estimate an equation of the form
 m
 E j[yl Xe + 1 + J2lW]
 j=2
 and test if the aj are jointly equal to zero. A
 successful expectation regime is one for which we
 cannot reject the test. Once again, it is possible
 that more than one regime is accepted or that all
 regimes are rejected.
 In general, therefore, there are four types of
 non-nested tests that can be used. The first is the
 test of one expectation regime against the null
 expectation regime in a single equation. The sec-
 ond is the joint test of one expectation regime
 against the null across multiple equations. The
 third is the joint test of several expectation re-
 gimes against the null in a single equation. The
 fourth is the joint test of several expectation re-
 gimes against the null across multiple equations.
 In this way, it is possible to discover if any expec- 5Notice that even if the elements X2,,+, are fully nested in
 Xie,,+, we cannot use classical tests to determine the validity
 of X2e, 1 unless the true expectation regime is known or if we
 know that EMC holds. Therefore, we can use this procedure to
 test nested as well as nonnested expectation regimes.
 6To ease complexity, models involving expectations of the
 future will usually be linear in expectations and exogenous
 regressors. Davidson and MacKinnon's J test is easily applied
 to such models. Should these models be non-linear, the J test
 may still be applied, although computation of the test will be
 more difficult and expensive.
 7If a direct measure of X,+e1 is used, these can be the least
 squares estimates of /2 and Y2. If indirect measures of expec-
 tations such as equation (2) are used, one could estimate (la)
 and (2) jointly to capture /2 and y2. However, the two-step
 procedure (see Mishkin (1983) p. 24) will yield consistent
 estimates and is less expensive than maximum likelihood
 estimation.
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 tation regime dominates one or all alternative re-
 gimes in any single equation or across all equa-
 tions.
 It is important to stress that the same structure
 must be imposed on each expectation regime. In
 this way, we can hold the structural model con-
 stant and determine how the various expectations
 hypotheses perform relative to each other. We
 cannot, for example, replace X2, ,, with the vec-
 tor of its components Zt in estimating (6) unless
 we impose the rational expectations restrictions.
 The reason is that using Zt in its unrestricted form
 allows both the model and the expectation regime
 to change, rendering invalid the inference of (7) as
 a test of the expectation specification. Clearly, it is
 impossible to test for the true expectation regime
 outside the context of a model unless Xel is
 known.
 II. A Simple Model of Acreage Allocation
 In this section, we propose a simple model of a
 farmer's acreage allocation decision which is linear
 in future commodity prices. This linearity assump-
 tion allows us to impose alternative empirical
 measures of expected future prices on the model
 without altering the structural model itself. We
 will use this model to illustrate the performance of
 the tests outlined above. We assume that the
 farmer's acreage decisions take the form
 it= Y,P + Yi2P4t + Yi3Plt+l + Y44P2t+l
 +Yi,P3+l + Yi6P4e+l + fiWt + (it;
 i=1,2,3 (9)
 where Ait is acreage in crop i in year t, Pi is the
 expected harvest price for crop i in period t, Wt is
 a vector of nonstochastic variables that influence
 Ait, and {it is an error ter'm. We assume that the
 errors have zero mean and may be contempora-
 neously correlated across counties and across acre-
 age equations but that there is no correlation
 across time.8 We also assume that agricultural
 land has four potential uses where Alt is acreage
 in corn, A21 is acreage in soybeans, A31 is acreage
 in hay, and A41 is acreage in oats in period t.9 We
 drop the equation for A4, due to an adding up
 constraint that requires that A41 = A -Alt - A2t
 - A31, where A is equal to the total land available
 for crops.'0 A detailed discussion and derivation
 of a model that generates equations such as (9) are
 beyond the scope of this paper. However, such
 equations may be derived from an underlying
 maximization of the expected value of current and
 future farm profits subject to an acreage con-
 straint and knowledge of the implications of cur-
 rent land use for future crop-specific soil produc-
 tivity.1'
 We consider three different expectation regimes.
 The first is a variant of the cobweb expectations
 formation process. We assume that farmers use
 last year's harvest price to forecast this year's
 harvest price, and this year's February future's
 price for harvest delivery, PI(t to forecast next
 year's harvest price. We designate this as the naive
 hypothesis
 HN pie = pi,N: t _ ne _ D
 piet+1 = Pit.
 Even though this is a dubious expectation for-
 mation process, there is no requirement that we
 have faith in any or all of the expectation forma-
 tion processes that we test. Furthermore, it will be
 interesting to see if we can reject an expectation
 regime that we would normally reject a priori,
 since HN should underestimate the information
 used in predicting future prices.
 ITests for serial correlation in the model were inconclusive.
 The results obtained from the model correcting for first order
 serial correlation differed very little from those obtained using
 no serial correlation corrections, so we only report the results
 from the latter.
 9The model can easily be extended to any number of uses.
 The choice of four crops in this application is guided by the
 characteristics of the crop rotation method observed in the
 da a. These four crops make up all but a minute portion of the
 harvested acres in Iowa. Over the sample period, 49% of
 acreage in the four crops is in corn, 20% in soybeans, 18% in
 oats and 14% in hay. We implicitly assume that farmers
 allocate positive acreage to all four crops. There are, in fact, no
 corner solutions in the data.
 l?The use of the adding up constraint is required to generate
 simple closed form solutions to the underlying dynamic opti-
 mization problem. In fact, total acreage devoted to these four
 crops rose about 5% over the 26 year period covered by the
 study. However, acreage allocated to soybeans rose 480% over
 the period (from 15 thousand to 72 thousand acres per county)
 while oats acreage fell 71% (from 62 thousand to 18 thousand
 acres per county) and hay acreage fell 35% (from 37 thousand
 to 24 thousand acres per county). Thus, nearly all the acreage
 increase in soybeans came through a reallocation of acreage
 within the four crops rather than an increase in the acreage
 co straint.
 "A detailed derivation is available from the authors on
 request.
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 The second expectation hypothesis that we con-
 sider is perfect foresight.
 HP: Pet =Pi t
 pi$t+i = t+l-
 If HN understates the information used in de-
 termining future prices, HP should overstate this
 information. Once again, it will be interesting to
 observe if we can reject this expectation regime,
 given that we would normally reject it a pnori.
 The third expectation regime we explore is a
 rational forecasting model
 HR: P, t
 pi,et+ 1 izt
 where Zt is a vector of variables which are known
 in period t and which are believed to help predict
 future price movements.12
 Technically, any number of expectation regimes
 could be tried. However, these three are sufficient
 to illustrate the procedure. We simply impose each
 expectation regime on equation (9). The estimated
 coefficients from these regressions are then used to
 create the artificially nested tests of each expecta-
 tion regime against one or both of the other
 regimes, using equation (8).13
 III. Data and Results
 The expectation regimes were tested using data
 on acreage allocation in the 99 counties of Iowa
 from 1952 through 1977. The empirical measures
 of the theoretical variables are discussed in the
 appendix. The empirical strategy was to estimate
 equation (9) by imposing each expectation hy-
 pothesis successively. Joint estimation techniques
 were employed to account for possible contem-
 poraneous correlation across the corn, soybean
 and hay acreage equations. In addition to the crop
 prices, we included in our W vector measures of
spring rainfall, dummy variables for major land
 resource areas, and a time trend in each equation
 to control for exogenous differences in the cost of
 soil preparation across crop type, space and time.
 The results were surprisingly similar across the
 expectation hypotheses. Traditional measures of
 performance such as weighted mean squared error
 were virtually identical across expectation regimes.
 The rational forecasting hypothesis proved only
 slightly more successful in explaining movements
 in acreage allocation relative to the other two
 competing hypotheses. The rational forecast model
 explained 52.4% of the variation across equations
 as opposed to 52.3% and 52.2% for the naive and
 perfect foresight hypotheses, respectively. For all
 three expectation regimes, the model explained
 about 46% of the variation in corn acreage, 54% of
 the variation in soybean acreage and 56% of the
 variation in hay acreage. Once again, the rational
 forecast fit the data moderately better than the
 other two regimes. However, these goodness of fit
 measures do not tell us if the rational hypothesis
 significantly dominates the other hypotheses. In
 fact, they do not even tell us if the variation in
 acreage allocation explained by the naive hypothe-
 sis or the perfect foresight hypothesis is a subset
 of the variation explained by the forecasting hy-
 pothesis.
 To answer these questions, we use the estimates
 obtained from (9) to set up the artificially nested
 equation (8). Successively using each hypothesis as
 the maintained hypothesis, we performed all four
 of the testing procedures discussed in section I.
 For each hypothesis, we estimated the corn,
 soybean and hay acreage equations, imposing one
 or both of the alternative hypotheses. We then
 tested for the acceptance of each null hypothesis
 against each alternative hypothesis singly and
 against the alternative hypotheses jointly. These
 tests were performed within each acreage equation
 and jointly across the three acreage equations.
 The equation-by-equation tests are reported in
 table 1. The results are organized along the follow-
 ing lines. The acreage equations for each null
 12Gardner (1976) has suggested using futures prices as prox-
 ies for all expectations in agricultural markets. However, the
 futures markets usually do not extend far enough into the
 future to estimate models with expectations. In this case,
 futures markets don't exist for delivery after the next year's
 harvest. The elements of the Zt vector are presented in the
 appendix.
 13 More rigorously, in the case where HN is treated as the null
 hypothesis, we have two possible alternative hypotheses HP
 and HR. These two alternative regimes correspond to two
 different estimates of the parameters of each acreage equation
 (9). Thus, HP corresponds to the predicted values of acreage
 devoted to crop i when the perfect foresight hyrpothesis is used
 to proxy expected future prices, denoted A)'. Estimation of
 equation (8) then reduces to rerunning equation (9) with HN as
 the maintained hypothesis, but with A,J and A, included as
 regressors. The test for acceptance of HN then reduces to a test
 of the null hypothesis that the coefficients on AP and A R are
 equal to zero. Extension of this procedure to the multiple
 equation case is straightforward.
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 TABLE 1.-TESTS OF EXPECTATION REGIMES USING INDIVIDUAL ACREAGE SUPPLY EQUATIONS
 Alternative Hypotheses
 Null Hypothesis HN HP HR HP, HR HN, HR HN, HP
 HN
 Comn 0.24 6.07a (30.8) a
 Soybean 3.16a 1.85 (5.8)a
 Hay 1.81 2.61a (21.4)a
 HP
 Corn 3.82a 7.03a (53.0)a
 Soybean 0.36 1.52 (6.0)a
 Hay 3.80a 2.19a (8.9)a
 HR
 Comn 5.72a 0.04 (17.6)a
 Soybean 1.49 3.49a (7.7)a
 Hay 4.68a 2.15a (16.0)a
 Note: HNv represents the naive expectation hypothesis. HP represents the perfect foresight expectation hypothesis. HR represents the rational forecasting
 hypothesis. Numbers in parentheses represent F-statistics for the joint hypothesis that the alternative expectation regimes add no information to the null
 expectation regime equation. The other numbers represent t-statistics for the hypothesis that a single alternative expectation regime adds no information to the
 null expectation regime.
 aIndicates significance at the 0.05 level of confidence.
 expectation hypothesis are listed on the left-hand-
 side of the table. The test statistics for the relevant
 alternative hypotheses are reported for each of
 these equations. Thus, for example, using the naive
 hypothesis, HN as the null, we can test HN indi-
 vidually and jointly against HP and HR in each of
 the three acreage equations.
 The equations treating HN as the null hypothe-
 sis show that the perfect foresight regime adds no
 significant information to the naive corn and hay
 equations, but does add significantly to the
 soybean equation. The forecasting regime adds
 significant information to the naive corn and hay
 equations. Furthermore, the hypothesis that HP
 and HR jointly add no significant information to
 the naive expectations equations is strongly re-
 jected in all three acreage equations.
 Using the perfect foresight regime, HP, as the
 null hypothesis, we find that neither HR nor HN
 enters the soybean equation with significance.
 However, across all equations, the joint hypothesis
 that HN and HR add no information is clearly
 rejected.
 A similar pattern is found when HR is treated
 as the null hypothesis. Although we cannot reject
 HR on the basis of information contained in HP in
 t e corn equation, or by information contained in
 HN in the soybean equation, the joint hypothesis
 of no informational content of HN and HP is
 strongly rejected.
 The only partial victory apparent in table 1 goes
 to HP. Perfect foresight independently defeats HN
 and HR in the soybean equation, while neither HN
 nor HR independently rejects HP in the soybean
 equation. Still, no single expectation regime
 dominates across all equations. This conclusion is
 further substantiated in table 2 which reports the
 results of the test of each system of equations
 against the others. For each expectation regime,
 we reject the joint hypothesis that neither alterna-
 tive expectation regime adds significant informa-
 tion across all three acreage allocation equations.
 TABLE 2.-TESTS OF EXPECTATION REGIMES USING SYSTEMS OF ACREAGE SUPPLY EQUATIONS
 Alternative Hypotheses
 Null Hypothesis HN HP HR HP, HR HN HR HN, HP
 HN (4.6)a (16.3)a (17.1)a
 HP (8.5)a (17.O)a (22.6)a
 R (17.2)a (6.5)a (12.8)a
 Note: See notes in table 1 for definitions. These numbers represent F-statistics for the hypothesis that the alternative expectation regime(s) adds no
 information to the null expectation regime's system of equations.
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 IV. Conclusions
 This paper has explored the possibility of infer-
 ring a "true" expectation regime from an agent's
 responses to market data. Because it is impossible
 to test an expectation regime without using a
 structural model, a method was proposed in which
 alternative expectation regimes were successively
 imposed on the same structural model. The
 parameters of these regressions were then used to
 establish an artificial nesting in which each regime
 was tested against all other hypothesized regimes
 both separately and jointly. The technique was
 applied to county level data on acreage allocation
 decisions from 1952 through 1977. The method
 easily rejected a priori dubious expectation re-
 gimes. However, it also showed that these dubious
 regimes could add information to regressions using
 a presumably more appropriate rational forecast-
 ing model as a proxy for expectation formation.
 Thus, even though the rational forecast proxy
 performed marginally better than other regimes,
 we cannot accept any of these expectations hy-
 potheses based on the non-nested tests."4
 These results leave an important question un-
 answered, that being whether a single "best" or
 even "acceptable" empirical expectation regime
 can be found. It is possible that the true regime is
 too complex to be satisfactorily mimicked by a
 simple empirical model. Further experimentation
 on other data sets will be necessary before a clear
 consensus can be drawn. A particularly interesting
 approach would be to use such a method to build
 successively better expectation regimes. For exam-
 ple, it would seem that a weighted average of
 several regimes may ultimately prove to be a
 dominant empirical regime. Further research on
 the techniques for building such expectation re-
 gimes would appear to be particularly rewarding.
 APPENDIX
 The data used for the cross-section regressions were culled
 from several sources. The data on acreage allocation by county
 were obtained from the annual issues of the Iowa Assessors
 Farm Census from 1952 through 1973, and from the Iowa
 Agricultural Statistics through 1977. The measures of prices for
 corn, soybeans, oats and hay were obtained from the Chicago
 Board of Trade. These prices were deflated by the Index of
 Prices Paid by Farmers which was obtained from the Iowa
 Crop and Livestock Reporting Service.
 The choice of price used depended on the assumed expecta-
 tion regime. For HF, the expected harvest price was taken to
 be the February futures price for September delivery for oats,
 November delivery for soybeans and December delivery for
 corn. February prices were chosen since acreage allocation
 decisions are typically finalized well ahead of tillage and plant-
 ing. The choice of delivery date was dictated somewhat by the
 availability of a continuous series from 1952 through 1977. The
 xpect d harvest price of hay in the current year and the
 expected prices of all crops in the next year were obtained
 from the fitted values of regressions of harvest prices on
 information available in February. The regressors included
 past prices of all crops, government support prices, an index of
 fertilizer prices, a time trend, and a dummy variable to capture
 possible structural changes in the prices after 1972. These
 regressions are available from the authors on request.
 For HN, past harvest prices were used as the current ex-
 pected harvest price, and the futures price for delivery after
 harvest was used as the subsequent period's expected price.
 For HP, the actual realized prices were used as the expected
 prices in each period.
 The exogenous variables included a dummy variable for each
 of the six major land (soil) resource areas in Iowa as reported
 by the U.S. Department of Agriculture, a time trend and a
 measure of spring rainfall obtained from unpublished data
 provided by Dr. Robert Shaw.
 14We should note that the failure of the forecasting regime to
 dominate the other hypothesized regimes cannot be considered
 overly surprising, given the theoretical questions concerning
 costless information collection, costless information processing,
 and the existence of a single stable forecasting regime.
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